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(54) INTRODUCTION OF MAGNETIC ANISOTROPY INTO MAGNETIC SUBSTANCE 

(57)Abstract 

PURPOSE: To enable anisotropy to be easily and surely introduced 
into a magnetic substance by a method wherein the surface of the 
magnetic substance is selectively and locally heated to form a 
boundary phase. pattern which magnetically divides the main phase of 
the magnetic substance into two or more regions. 
CONSTITUTION: When a uniaxial magnetic anisotropy (Ku10, Ku20) is 
introduced, a target of specific form is set in a RF magnetron 
sputtering device, and a pair of magnetic substances formed of 
amorphous alloy thin film is formed on two points on the surface of a 
shaft 1 1 formed of ferromagnetic material 20mm in diameter. Then, the 
shaft 1 1 is made to move in a lengthwise direction as rotated, a laser 
beam 52 emitted from a laser 51 is reflected by a mirror 53 and 
converged through a lens 54 to irradiate magnetic substances 1 2a and 
1 2b provided onto the surface of the shaft 1 1 . An amorphous boundary 
phase 6 whose magnetic properties are different from those of an 
amorphous primary phase 1 3 is formed on the irradiated region, and 
the boundary phases 14 are arranged in stripes. A laser beam 
irradiation direction is coincident with the direction of an easy 
magnetization axis, so that a uniaxial magnetic anisotropy is introduced 
in a direction vertical to the scanning direction of a laser beam. A 
torque sensor formed as above is has a torque detection 
characteristic excellent in linearity. Furthermore, a magnetic field and 
a stress are applied while a magnetic substance is locally heated, or a 
magnetic substance is locally heated in an atmosphere in which 
compound is induced in the magnetic substance, or these methods are 
combined to be employed, whereby a complicated magnetic anisotropy 
can be easily introduced. 
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SIZ. X'J'V hl28S*-r**>^^* — 127*»«RTflE(= 
S:}#-r^o ft*Mftl24(*xy? hffil25<7>xy hl26 

yt'^- 127(DX'J M28£jb<Sfcofctt#*« 
iSLT. Bttttui::**? h!Rf::im£*i«. »*tttl2 
4cdxtK^ h*. tttt{*i2<Dsn£« is*v$—mo>n so 
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Ki-feyhU 3£«tt<* (S45C) 3^&4:«|t82Qiiiina>M 
Co85 Zrio Fes 

ft*ia«**"T*. ffilOmnu ff^lS/imCDgEARd-ftft 

1 »co*tt»*^ja-r^o 

£<> ««555lc<fcy«tttt:i2(CiE3!l«»*a«IDU. Mil 

&tt*t**l<&U— tFfcf— A52£. 5 3—53V&m£-&. 
U>X54-emm**t*TMll<DSSa>att(*12a. 12blCjfSf 

C<&»fi\ b— "ft— A(DXtK^ hS*50/imt L. 

5iD/miiia)jfeaisa-<?a«M(cHB»"r4o u— »fe— ao> 
j6S*fi)i*. Miio>JS*irHc»lt* «tt(*i2a-t?i*+4 

5° . ^tt(*12b-eii-45° <D?jfttL. «K*LfcSHt* 

««mwtt*4rr«. #»R(o«jrai4ft<»ja**u 

B4Bi««fcM^-fe:/-0-*ttau h;u^*^£H 
L/=IS»**19Hl::ji*-r o *19Bj&*&W 5 1=* 

ft»ttB«ft**-r. 
iraLfc«i4Bc=*-r*3«=, «tt*i2a>ifi»i=«B 

^55^iggL. Btt#l2(cBfr3e<0*ifijl=»oT«**Hl 

*fc. B20@(c^-r^5ic. Bi6BO»BlcBBe55 
£iDx.fc»B*ffll*T. Btti*12lcBr5£0>*lRH=»oT 

«#*HiaoLfc*ffir. xu ^ hi26*aur*n»* 
«»*t!:-c\ «tt*ic«fta*tt*WALrtpcfe^. 

s»p— ^aiccfcy . 

(Feo.8 Coo. 2 ) 78 Si8Bi4 

»2iBi=«-raa*Hi^r, »«tta>«tti*(zaas 



(9) 



I2965628§ 
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l=»«lRniB^-T-^131±JCRlt6#tfc. ^13 

-$6P-^i34<D3maM*i::fi, wai35A<«iy«-it& 
*u =tta-^i33. i34lHI=BI3E**LfciBttfti2l=gi» 
yj£*j&<fflin*3h««fc5(cftoTi**o fi8tttti2lc[4. 
U— tf51^bU— tfe— A*<BB«**l4o ftfc. x^r— 

i>i3i I* mire £ 5 ic l t t «t 

C(Di§^ ^Sl35l^ci:y^tt<*12(Z10kg/min 2 <Dgi§I 
y(6**BlilPLfc«l»-C. U— «f e— A0>^#^ KB* 10 
50^m£U X^f— ^131tS«Sl**cfcCc*y. Br 
S*fiIlC3m/min<Djfe*iSltT7il«MlCjfea$1±* 0 CCD 

*ft*hme**-ciKE-r. ccdsju. nnfttmccfey 

CCD* 5 tz LrBrS*fi»c««R*itA<i»A**Lfcai 
*ift h;u^-tr>-y£#g-T£o c<D h;u^-b>-9-(c«fc 

y. h;i^**BLfciMl**22BI=5F"*-. JB22H^& 
0J|£>frft<);?(c H ceo h;u^-tr>it<Ddl^ili. h;u 20 

«tt#(=K**HlttLfc««l-C. JWiMnBLTBJSB 

8l23H(C^J;a(=. XY^|fi]|C^ifipJgg^X^-vl3 
1±IC BS»JH36(C*y. &ttttl2CD4ffl£*S«ff){C 
W£*. attt(*12(CU— 9 s 5lA^H3£;6*136(cRCt& 
tltzM P 1 37 * 3 L X U— y e— A $ BBW-T 3 «fc 5 1 = t 
T*<fcL\, CCD<fc5ft*;£-Ct. U— +f e— A<DHBi«l 

tttf»Mra?«i*(=» iaaw(cai4(*i2(cj6**<9i*p 
**u «*RiBi»»*ttjwwA**i*. 30 

*fc* *14H. JR16B* XI4mi7|IIcD3£gl=fc^T. 
SI»«a)«ttitl2*X*LTL\*2«a>P — 5 

■f) <d?*>. «*y □—■ 7— *<^ia<ia«E"r*«feai= 
issur. «ttit(c5iayj6*A<Hifti**t*«fe3(cLr 

ccD££. P-7(4P-^tt*lRllcX^-r k-c 
* & cfc 5 (c-f £ C <t L 

KJWMfcLr. 15210. S23B(^-Tcfc5^. sate 
55*Klt. flS14i*12lc)S^*m*D^^<b<t*(r. 
En*DLT^<*:l>o C(Dcfc5ft2r9s*e(i* JififrJlOff&£«ti§ 

fc\ ^it<D*rS](i. i£*cD;fc[aji::ttLTfcm<Dftjg£ft 

Itt*0ttd*^***l«*B«*T?, B1£tt«A 

RfHn»LT«ft**tt*illA-r**aic:oL^rKwr 

hS-b^KL. 3£&tttt (S45C) ^&ft«KS20mmO« 
CDS®<D2l@pjf(=. so 



18 

Fe67 Cois Sii Bh 
ft******** »a£»3.5xiO- 5 SflM>SM«B' 

mM*14^®A-r^o /X;U56*>&j*ft95%CD»St#X 
*tt*f*H\ «Hl*BIE*l*^o***rti^*M*ti:S: 

-53-cj5i**i±. is^xuxmMzvxmio&moM 

tti*12a. 12blC^ft*r^>o C(D«£\ U— ife— ACDX 
tK*> hg£lOO/im<t L, lm/min(0j6Si8tt-CS8IMlC 

^i*-r^o ye— hikdh^riic 

»LT. ^ttf*12aT?li+45° . attt(*12b-C(*-45" CD 
m&LfcSf^lnme^-eftii-fo CCDS 

au u— ye-A3&<B»**Lfc*igi-e(4. tt<b*«*t? 
«»«i63&<»ja**t. cti^>cDJS^tii6A<x h^-r^* 
[ceM*3fcfc»t±tt* 0 mtmtLxttL* mmmrnL 

fcFe-Co— Si— B — OftilflfiRflOlfaKft* FeaOs. Fes 

lt. u— ye— Ajfi**fi)3&<aMbM(n*iait<cy. 

f4llCDJS*[S]|C»LT. ^1±*l2a-e(4+45° CD*fS]|r 
-IMBflBAttAK 1 *) T*<. ^i±{*12bT?(4-45° CD* 
«|::-|MW«*ttAK 2 * TW*tt^ e 

«4B4rBC«*a> h;u** U h;u*£ 
ttttJLtdB***25B(=*'ro K25Bfr&H&*tttJ:5 
ic. ccd h;u^-fe>-9-cDtU^(4. hJU^SKfctfi 

»A-r**fl5(co^rBWB"j-4. 
attti*<t urwaiu/=*aii*fta>«*>yicAo#ic 

<fcyFe5oNiso ^Jl^iSU. »**X<Dft*?yicttK95%a> 

«»B*tt*»A-r*. CCD^s B4btt««trttlMB 
A<»***t*. Bfttt^LTIi. »»»BLfcFe-Ni- 

(*i=3t»a««iii*tt*sa^o»*(rsiA-r * c<t/>< 
T?#«. ccds^. m3Lam*<Dni*hti>9±>'*icft 

o 

^26iaic^"r J: 5 Cl»3-f;u*fflL^i:, 3§27Bic^ 
■TBHH(lJ«-ch^«aj*ffor*J:is B27B«=fiL^ 
BBB21-eB±«*ifejEBSftUKtt4miB22-eimi 
**t4o ittSS22CDtii^lSlCl4, ttttzi-Y^lSatttttR 
il7a<tcDB^JlHlSSRl/«tll=i-f;ui5b<!:»}S:R2 (Rz = 
Ki ) 1 7b ^ 0>S 91 BttA> S> ft ^ U v S>Ett *t 



(10) 
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«S28ictHa*jK« 0 fit, 'v^Etta>adiasic 

3ztz % JB28H(c^-rj:3lcttai=i^;n5a (15b) 
a«ta-<;H6a (16b) tf&btftfcttft^? Kl8a (18b) 

2*lTl^£ 0 10 

L x ts 3^ji/KC3ia>mmcuc % KSM»««-r«tttt 

#12. 12*. a-f;U»«3l4:lfill**Lfc«tt-Ciasl+&*L 

*. co>«ttf*i2. 121=1*. t*w©*ai:j;y, *<D 

TIV&. 3>OUS«31l*. ^M1£«*?«le;1tttK320> 
— *a>ffla>Jt(::* 1 JU33a. 33b£aME320>ft$ 20 

*fti:»ot8ft, C*L6*fi*^34a. 34blB(ClttW(Ctt 
«LfctiO>T?*4, Tttfc*. =K;U33a. 33btf>l*jS<!: 
5 U**JU— ;U£»LTS«32(DKffiffl(ClBtft&ft 
fcK«35(Cj;ym«i**L. ~*Oa-<;U33aa)^jS(*ia 
^36a(C J; y 4g^34a £ ffe*<D =1 -f ;U33btf>n 

ttI*K«36b(=cfcy«^34bift«**Lr^«o 

a-OU33a. 33blcttSl^lc38^|Saa>fiat*3R*t. =3 
-OU33a. 33bI*SUM=jfiRl#a)«tm*«*-r4, 

3S^34a. 34bra(cSafit*airi:. =l>OU33a. 33bT?3£ 
£Lfctt*l*. fi8tt#12. 120>ft**iaiic»5a»*il 30 

«-r*o stt#i2. i2<D«**iRiic?iayj6*xi*ffitt 
K*36<ffffl-r*fc. »a»*ic*yBis«itftii*ttA<* 

fcl*. =l-f;U33a. 33b<D£m-(>WZ>*0)2ZittL 
S3fl-b>-9-^|g31iaS#RgUrittB^-r-5o ff31HI=fi 

CtCty. ®EE*jSffl»<b-C?^S<D-l?. tXf'JvXS so 
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6 c ;i<7>«Stttt:£#l*T ho-f SOU 
37^St«i, C<Di§&. 
«t4(**<«a§tX(*4fa«S**t-tt&T?fc;Kli. .feu 

i=*#*Hwa*tt*se*-3«*i=»A-r * c <t 
a 1 ®&*&ji<nnmM 1 i=teu-c«tt{*(=«fta*tt 

©*A-*-*fc*>(=Sl*&*L*aB** , *-HL 12 01** 

ivcftg£*t« K^^-k>-9-ioa3B«8tn-r«iB. 14 

@(**$&Bjj(Dgtj5S0!l 1 (=*JL>-CftK**ifc h7U^-b>-9- 
<D«J**»-*-H. 3B5iai**3BMa>l?Jfi«51 l=*JLN"C^ 
a3ftfch;u*Hr>1W>B»«l**S*-:?a?*n. ff 

BOBBO! 1 l=*Jl>Tffe©»tti*Sffl^r^fi**tfc h 

;u-JHz>-0-<& h;u* fcamtt£3j*-fia* m9Ei±^*B^ 

Hfiss^-ra. mioiai***B^©iifi(Beij 1 [za\.^xm\~ 

ifc!f#14£^-fl2s ffllBU*M!eMMll=£LvcE 

b . a 1 m \z*.f&Ra>nim 3 ic a i«r aatm=aaa 
*i4©#A-r-5fctoi=fflu^f.ttsfte©gs$^-rEi. a 
i8Hi**«wa>aa«4(=at*r«tti*i=«aa*tt© 
^A■r-5fc^ft(=fflL^e>^t^gs$■^■r0. ai9iai4*«s 

aai«ttt*rH. m2omi***fl^<DHj6{5ii 4 ic^ur 

«Ett«:l=Kmm*tta)^A-r-5fctf)(cfflLNCtL^fte(OS 

g^^-ria, |g2iiai**siwa>^)feei|5icfct>rKi4«: 
ic«aa*tt©»A-r«fc»i=fflLx6*i*a«t«-r 
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^4z^a>h^ttuj«tt*^-ria. «23iar*:*:«wa> 
XttM 5 i=fei\r«tt*W=*ft«*tta>»A-r *fc Ale 

*l-&SSB**fB* »25H(4**ffl(Dlilfcfl!l6(c*5l\r 
26HI*ffiO> h;U^-b>-9-a>«ja*^H. SS27BI*(fi0> 

(effect k;u^ Hz >-9-<D«ja*^*rBi. mzmit&iziiza) 
^-b>-9-<D«*t*-rB. *3ibi*«»*>i*d«j«* 

12 «f£<*. 13 14 ttfftt. 51 U— 



10 
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1f*«8. 52 If If— A. 53 5 7" 54 

u>X. 55 Sfflffi. 56 yXyu. 101 -t— ? 

ju. 102 K*— 103 sttt. 104 tf— 

105 1i<t Kb-;k 106***. 107 5 

108 U>X. 109 -fe>U\ 110 

UlS. ill -9— tK^e— 112 

hP—^. 113 YAG \s — tf % 114 U— tffcf— A. 1 

15 116 □>KO-7, 117 JSft 

tt* 121 122 M7>?, 123 nuts 

7—. 124 ftifttfL 125 X'J^MR, 126 X 

■J?K 127 — . 128 X'JvK 131 — 

• -X^— V. 132 flfcffcp— 5 % 133. 134 "IftP 

—5. 135 ft. 136 Bffi?6*. 137 BBPo 
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